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Introduction

� Data management: large amounts 
of  d ata at d i stri b uted  si tes

SE SE

SE

� A ssump ti on: d ata i s read -only

� R ep li c ati on i s req ui red  b etw een 
S torage E lements ( S E s)

� I n G ri d  env i ronment 

� File transfer from User Interface and 

C omp u ting  N odes to S torag e resou rces 

� Up load of files into G rid
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Replication Tools

� We have designed, developed and deployed two 
m aj or  r eplic ation pac k ages:

� GDMP - G r i d  D a t a  M i r r o r i n g  P a c k a g e

� e d g - r e p l i c a - m a n a g e r

� GDMP was a pioneer  ef f or t star ted initially in the 
C M S  c ollab or ation.  I t b ec am e later  a j oint pr oj ec t
b etween E DGE DG and PPDGPPDG .  I t allows f or  m ir r or ing of  
data b etween S tor age E lem ents thr ou gh a host 
su b sc r iption m ethod.

� e d g - r e p l i c a - m a n a g e r deals with point-t o -p o i n t  
s i n g l e  f i l e  r e p l i c a t i o n .  T h e  t o o l  i s  b u i l t  a r o u n d  t h e  
G l o b u s  R e p l i c a  M a n a g e r a n d  R e p l i c a  
C a t a l o g u e / R e p l i c a  L o c a t i o n  S e r v i c e l i b r a r i e s .
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Globus Replica Catalog
or

Replica Location Service

Globus Replica Catalog
or

Replica Location Service

GDMP in detail

StorageElement1StorageElement1 StorageElement3StorageElement3StorageElement2StorageElement2

GDMP client
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Subscription Model

� All the sites that 
su b sc r ib e to  a 
p ar tic u lar  site g et 
n o tif ied w hen ev er  
ther e is an  u p d ate 
in  its c atalo g .

Site 1

Site 3

Site 2

Subscriber
list

Subscriber
list

subscribe subscribe
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SESE

SESE

SESE

Architecture Overview

GDMPGDMP

GDMPGDMP

GridFtpGridFtp

gdmp_ r e pl i c a t e _ ge t

fileA

Globus Replica Catalog
or

Replica Location Service

Globus Replica Catalog
or

Replica Location Service

MSSMSS

MSS

UIUI
WNWN

GDMP ClientGDMP Client

GDMP ProsGDMP Pros
• Very stable and scalable architecture
• Reliable and robust replication

• retries on error
• file checksumming
• complex logging

• Users can control file transfer via local 
catalogues
• Back-ends available for actions to be 
performed on replication
(MSS hooks, automatic replication, post 

replication actions,…)
• MSS interface

GDMP ConsGDMP Cons
• It was designed to handle mirroring 
among sites and not for point-to-point 
replication
• Several steps involved for replication
• Configuration difficult: can be improved, 
with the introduction of new Grid services
• No space management provided since it is 
responsibility of the SE service
• Error messages not always clear
• Some time recovery from errors requires 
manual intervention
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edg- r ep l i c a - m a n a ger  i n  det a i l

�Extends the G l o b u s r ep l i c a  m a na g er

� O nl y  c l i ent si de to o l

� A l l o w s f o r  r ep l i c a ti o n ( c o p y )  a nd r eg i ster i ng  o f  f i l es i n R C

� works with LDAP based G l obu s R ep l ic a C atal og  an d R ep l ic a 

Loc ation  S erv ic e

� K eep s R C  c o nsi stent w i th sto r ed da ta .  

� U ses G D M P ’ s sta g i ng  i nter f a c e to  sta g e to  M S S
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SESE

SESE

SESE

GDMPGDMP

GDMPGDMP

GridFtpGridFtp

Architecture Overview

GDMP ClientGDMP Client

Globus Replica Catalog
or

Replica Location Service

Globus Replica Catalog
or

Replica Location Service

EdgEdg--replicareplica--managermanager

fileB

edg- r m - c r eg

fileA

EdgEdg--rmrm//edgedg--rc rc ProsPros

• User friendly interface
• Functional
• Third party transfer available
• GSI authorization available for RM and RC
• Easy configuration

EdgEdg--rmrm//edgedg--rc rc ConsCons
• RM: Error messages not always clear
• RM: No roll-back; no transactions
• RM: No complete interface to schema
• RC: Performance deterioration with 
number of entries
• RC: Centralized, non-scalable
• RC: No high level user CLI for browsing
• RC: Schema non flexible

MSSMSS

MSS
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GDMP v s  e d g - r e p l i c a - m a n a g e r

�GDMP

� Replicates sets o f  f iles

� Replicatio n  b etw een  S E s o n ly

� M ass sto r ag e in ter f ace

� lo g ical f ile attr ib u tes ( siz e,  

tim estam p,  etc.  …  ex ten sib le)

� S u b scr iptio n  m o d el

� E v en t n o tif icatio n

� C RC  f ile siz e ch eck

� S u ppo r t f o r  O b j ectiv ity / D B

� A u to m atic r etr ies

� S u ppo r t f o r  m u ltiple V O s

� R e p l i c a  Ma n a g e r

� Replicates sin g le f iles

� Replicatio n  b etw een  S E s,  U I  o r  C E  to  S E .  

� U ses G D M P ’ s M ass S to r ag e in ter f ace at 

th e S E

client-server

client side only
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History: Replication tool 
d ev elopm ent

� RLS + several improvementsGDMP 3.2.x

O c tob er 2 0 0 2

� G lob u s 2 . 2 . 4  + RH  7 . 3 g c c 2 . 9 5 . 2  +
g c c 3 . 2

GDMP 4 .0

O c tob er 2 0 0 2

� Several improvement – Replic a 
Loc ation Servic e b ind ing

E d g - r e p l i c a - m a n a g e r  2.x

D ec emb er 2 0 0 2

� B ased  on g lob u s- replic a- manag ement 
and g lob u s- replic a- c atalog lib s

E d g - r e p l i c a - m a n a g e r  1 .x

M ay  2 0 0 2

� Split into c lient and  server sid e tool

� I mproved  server f u nc tionality / sec u rity

� Su pport f or mu ltiple V O

GDMP 3.x 

A pril 2 0 0 2

� G eneral f ile replic ation tools ( not only  
O b j ec tivity  f iles)

� U ses G rid F T P + G lob u s Replic a 
C atalog

� F u ll M ass Storag e Su pport

GDMP 2.x 

O c tob er 2 0 0 1

� F irst prototy pe of  b asic  SE - SE  
replic ation of  O b j ec tivity  f iles

� B ased  on G lob u s 1 . 1 . 3

GDMP 1 .x 

Septemb er 2 0 0 0
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Deployment 

�GDMP first used for High Level Trigger studies 

( “ p roduc tion ” )  of HE P ex p erim en ts in  2 0 0 0 / 2 0 0 1

� Replication between S E s

� La ter in troduc ed a lso in  E urop ea n  Da ta Grid testb ed:

� Req u ir em ents  ch ang ed :

� All user commands needed to be executed from a User Interface 
mach i ne or from W ork er N odes of C omp uti ng  E lement

� Caused some redesign

�Both tools (GDMP and e dg -r e p li c a-m anag e r )  ar e  u se d i n 

E u r op e an and U S  te stb e ds

�� EDGEDG:  A T L A S ,  CM S ,  A l ic e and L H Cb st ress t est s 

�� W o r l d Gr i dW o r l d Gr i d :  f irst  t ransat l ant ic  t est b ed – int erop erab l e t ool s

�� L C GL C G-- 00 :  dep l oy ed and int erop erab l e w it h  W orl dG rid and G L U E  

t est b eds

We thank our user community for valuable feedback
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Summary and Future Work

� First generation of EDG replica management tools satisfy 
b asic u se case and  req u irements

� C lient- only tools are simple to u se b u t no serv er sid e logging

� L imitations of certain serv ices prov ed :  Glob u s and  EDG 
w ork ing togeth er to d esign and  implement new  tools

� A  lot of ex perience gained :  new  softw are tools u nd er 
d ev elopment ( see talk  “ N ex t- Generation EU DataGrid Data 
M anagement S erv ices “ )

Thanks to the EU and our national funding agencies for 

their sup p ort of this w ork


